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(54) ENGINE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure an intake 
quantity necessary for idle running even if a throttle valve 
is closed after keeping an accelerator pedal away by 
controlling a phase difference between two camshafts to 
be set to a zero degree, for fail- safe controlling in an 
abnormality of the on-off operation of the throttle valve 
by an actuator. 

SOLUTION: A control means 100 in this engine 
controller makes a control duty into zero so as to set a 
phase difference between two camshafts to a zero 
degree in the case where a cam angle sensor trouble 
detecting means 104 or a crank angle sensor trouble 
detecting means 106 has judged an abnormality in a 
cam angle sensor 98 or a crank angle sensor 96. When 

any trouble in the sensor is not judged, a target phase difference is calculated from a table 
retrieved value of a target phase difference table by the treadling value of an accelerator 
pedal 46 by a target phase difference setting means 1 08, and then it is compared with an 
actual phase difference to be detected by a phase difference detecting means 102, controlling 
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a solenoid valve 68 according to the compared result to adjust a phase difference variable 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two cam shafts respectively opened and closed with power to which an inlet valve arranged 
in them two pieces even if few [ per 1 cylinder ] in two or more engine gas columns was transmitted 
from a crankshaft are established. A phase contrast adjustable means by which a cam shaft of another 
side changes phase contrast between cam shafts as adjustable to a crank angle while making one cam 
shaft into a cam phase fixed to a crank angle is established. An accelerator pedal and a throttle actuator 
which open and close a throttle valve separately are formed. While controlling an inhalation air content 
by phase contrast which changes with said phase contrast adjustable means, and throttle valve which are 
opened and closed by said throttle actuator In a control unit of an engine which performs a failsafe 
which opens and closes a throttle valve with said accelerator pedal at the time of abnormalities of 
closing motion of a throttle valve by said throttle actuator At the time of abnormalities of closing motion 
of a throttle valve by said throttle actuator, with an accelerator pedal A control unit of an engine 
characterized by establishing a control means controlled that phase contrast should be made 0 times with 
said phase contrast adjustable means when a failsafe which opens and closes a throttle valve is being 
performed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit of the engine 
which can continue operation of an engine, also when an engine control unit is started and the throttle 
valve is especially opened at the time of the abnormalities of closing motion of the throttle valve by the 
throttle actuator and closed with the accelerator pedal. 
[0002] 

[Description of the Prior Art] In a common engine, by connecting mechanically an accelerator pedal and 
the throttle valve installed in the inlet pipe with an accelerator wire etc., and the amount of treading in of 
an accelerator pedal being interlocked with, and making a throttle valve open and close, an inhalation air 
content is adjusted and the engine output is controlled. 

[0003] Thus, there is an engine which replaced with the engine which is interlocked with an accelerator 
pedal, and opens and closes a throttle valve mechanically, formed recently the accelerator pedal and the 
throttle actuator which open and close a throttle valve separately, and formed the control unit which 
opens and closes a slot bulb electronically with this throttle actuator. 

[0004] As an engine which formed such a control unit, two inlet valves per 1 cylinder are prepared, a 
phase contrast adjustable means to change the phase contrast of two cam shafts which open and close 
these inlet valves, respectively is established, an accelerator pedal and the throttle actuator which open 
and close a throttle valve separately are formed, and there are some which control an inhalation air 
content by the phase contrast which changes with said phase contrast adjustable means, and the throttle 
valve which are opened and closed by said throttle actuator. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the control unit of said engine is performing the 
failsafe which opens and closes a throttle valve with an accelerator pedal at the time of the abnormalities 
of closing motion of the throttle valve by the throttle actuator. The engine control unit enables it to 
continue operation of an engine by this by separating a throttle actuator and making the amount of 
treading in of an accelerator pedal transmit to a throttle valve at the time of an abnormal occurrence. 
[0006] However, in said engine, fundamentally, the control unit is controlling the inhalation air content, 
when a throttle valve changes a phase angle with a phase contrast adjustable means by full open. 
Therefore, since a throttle valve becomes the opening below the full open interlocked with the 
accelerator pedal when the throttle control unit is performing the failsafe, inhalation air contents will run 
short. 

[0007] For this reason, in the control unit of the conventional engine, when the failsafe is being 
performed, an engine output declines with lack of an inhalation air content, an engine stall is caused, and 
there is un-arranging [ it becomes impossible to continue operation ]. Moreover, when it stops without 
operation of an engine being uncontinuable, there is un-arranging [ it becomes impossible to make it 
move to the location which can recondition vehicles ]. 
[0008] 
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[Means for Solving the Problem] Then, in order that this invention may remove un-[ above-mentioned ] 
arranging, two cam shafts respectively opened and closed with power to which an inlet valve arranged in 
them two pieces even if few [ per 1 cylinder ] in two or more engine gas columns was transmitted from a 
crankshaft are established. A phase contrast adjustable means by which a cam shaft of another side 
changes phase contrast between cam shafts as adjustable to a crank angle while making one cam shaft 
into a cam phase fixed to a crank angle is established. An accelerator pedal and a throttle actuator which 
open and close a throttle valve separately are formed. While controlling an inhalation air content by 
phase contrast which changes with said phase contrast adjustable means, and throttle valve which are 
opened and closed by said throttle actuator In a control unit of an engine which performs a failsafe 
which opens and closes a throttle valve with said accelerator pedal at the time of abnormalities of 
closing motion of a throttle valve by said throttle actuator When a failsafe which opens and closes a 
throttle valve with an accelerator pedal at the time of abnormalities of closing motion of a throttle valve 
by said throttle actuator is being performed, it is characterized by establishing a control means controlled 
that phase contrast should be made 0 times with said phase contrast adjustable means. 
[0009] 

[Embodiment of the Invention] When the failsafe which opens and closes a throttle valve with an 
accelerator pedal at the time of the abnormalities of closing motion of the throttle valve by the throttle 
actuator is being performed, even if the control unit of the engine of this invention releases and operates 
an accelerator pedal and closes a throttle valve by the control means by controlling that phase contrast 
should be made 0 times with a phase contrast adjustable means, it can secure an inhalation air content 
required for idle operation. Moreover, when the failsafe is being performed, since phase contrast is 0 
times, it becomes control of the inhalation air content by the throttle valve, and an engine can be 
operated like usual. 
[0010] 

[Example] Based on a drawing, the example of this invention is explained to details below. Drawing 1 - 
drawing 16 show the example of this invention. In drawing 6 , 2 is the engine of a four cycle. Even if 
two or more gas columns which are not illustrated have few engines 2 per 1 cylinder, in them Two 
pieces, While arranging the lst-2nd two inlet valve 4-6, even if few per 1 cylinder, for example, two 
pieces, For example, the lst-2nd two exhaust valve 8-10 was arranged (refer to drawing 7 ), and the lst- 
2nd two cam shafts 14-16 opened and closed with the power to which these inlet valves 4-6 and exhaust 
valves 8-10 were transmitted from the crankshaft 12 are established. 

[001 1] Said engine 2 has wound one timing belt 22 around the crank pulley (not shown) prepared in the 
end of a crankshaft 12, the 1st pulley 18 formed in the end of the 1st cam shaft 14, and the end of the 
2nd cam shaft 16 at the 2nd pulley 20. Since this engine 4 is a four cycle, if a crankshaft 12 rotates two 
times, it will carry out the lst-2nd cam shaft 14-16 one revolution. 

[0012] An engine 2 has formed the 2nd cam 30 for inlet valves in the 2nd cam shaft 16 while forming 
the 1st cam 24 for inlet valves, and the lst-2nd cam 26-28 for exhaust valves in the 1st cam shaft 14, 
respectively, as shown in drawing 7 . The 1st cam 24 for inlet valves opens and closes the 1st inlet valve 
4. The 2nd cam 30 for inlet valves opens and closes the 2nd inlet valve 6. The 1st cam 26 for exhaust 
valves opens and closes the 1st exhaust valve 8. The 2nd cam 28 for exhaust valves opens and closes the 
2nd exhaust valve 10. However, the 1st cam 24 for inlet valves opens and closes the 1st inlet valve 4 
through a rocker arm 32. The rocker arm 32 is supported by the rocker shaft 34 free [ rocking ]. 
[0013] As an inhalation-of-air system, said engine 2 connected the air cleaner 36, the throttle body 38, 
the surge tank 40, and the inlet manifold 41, and has formed the inhalation-of-air path 42 which 
introduces inhalation of air into a gas column. The throttle valve 44 was formed in the throttle body 38, 
and the accelerator pedal 46 which opens and closes a throttle valve 44 is formed in it. In addition, the 
accelerator pedal 46 is mechanically connected with the link cable etc. (not shown). Moreover, as an 
exhaust air system, the engine 2 connected the exhaust manifold 48 and the exhaust pipe 50, and has 
formed the flueway 52 which discharges exhaust air from a gas column. 

[0014] This engine 2 has formed the control unit 54. The control unit 54 of an engine 2 has established a 
phase contrast adjustable means 56 by which the 2nd cam shaft 16 changes the phase contrast between 
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cam shafts 14.16 as adjustable to a crank angle while making the 1st cam shaft 14 the cam phase fixed to 
the crank angle of a crankshaft 12. 

[0015] The phase contrast adjustable means 56 consists of the oil pressure generating section 58 and a 
mechanical component 60, as shown in drawing 8 . The oil pressure generating section 58 consists of a 
hydraulic pump 62, an oilway 64, the relief valve 66, an electro-magnetic valve 68, a control bulb 70, 
and orifice 72 grade. The cylinder 74 united with the 2nd pulley 20 while the mechanical component 60 
was open for free passage in the oil pressure generating section 58, The middle gear 80 of the shape of a 
cylinder which gears in a cylinder 74 through the 2nd helical spline 78 outside while gearing to the 2nd 
cam shaft 16 through the 1st helical spline 76 inside, is pressed by oil pressure, and operates as a piston, 
It is constituted by the return spring 82 which puts back the middle gear 80. 

[0016] The lst-2nd helical spline 76-78 consists of the external tooth and internal tooth (not shown) 
which gear mutually while being aslant formed a little along with an axis, and the 2nd pulley 20 and the 
2nd cam shaft 16 are made to produce phase contrast, when the middle gear 80 moves in the direction of 
an axis according to the stability of oil pressure or a return spring 82. Moreover, the oilway 64 of the 
output side of the oil pressure generating section 58 passes along the inside of the outer wall of an 
engine 2, and the 2nd cam shaft 16, and is open for free passage in a cylinder 74. 
[0017] If the electro-magnetic valve 68 of the oil pressure generating section 58 has energization 
intercepted and is opened, since the oil sent out by the hydraulic pump 62 will be discharged from an 
electro-magnetic valve 68 via an orifice 72 and an oilway 64, the oil pressure which acts on the control 
bulb 70 is reduced, open actuation is carried out, and said phase contrast adjustable means 56 makes the 
oil pressure in a cylinder 74 discharge through an oilway 64. Thereby, the middle gear 80 moves 
according to the energization force of a return spring 82, and the phase contrast between the lst-2nd cam 
shaft 14.16 decreases. 

[0018] Moreover, if an electro-magnetic valve 68 energizes and it is closed, in order to raise the oil 
pressure of an oilway 64, the phase contrast adjustable means 56 raises the oil pressure which acts on the 
control bulb 70, and closing actuation is carried out and it raises the oil pressure in a cylinder 74. 
Thereby, the middle gear 80 resists the energization force of a return spring 82, moves to hard flow, and 
makes the phase contrast between the lst-2nd cam shaft 14.16 increase. 

[0019] The control unit 54 of said engine 2 has formed the accelerator pedal 46 and the throttle actuator 
84 which open and close a throttle valve 44 separately. The throttle actuator 84 consists of a stepping 
motor, and is connected to the throttle valve 44 through the electromagnetic clutch 86. An 
electromagnetic clutch 86 is intermittent in the driving force of the throttle actuator 84 transmitted to a 
throttle valve 44. Moreover, the accelerator pedal 46 is connected to the throttle valve 44 through the 
mechanical differential mechanism 88. The mechanical differential mechanism 88 absorbs a difference 
with the amount of treading in of an accelerator pedal 46, when the throttle valve 44 is opened and 
closed with the throttle actuator 84. 

[0020] The control unit 54 of said engine 2 formed the accelerator sensor 90 as a loaded-condition 
detection means detect the amount f of treading in of an accelerator pedal 46, formed the throttle sensor 
92 which detects the throttle opening s of a throttle valve 44, formed the temperature sensor 94 which 
detects the circulating water temperature tern of an engine 2, established a crank angle 96, i.e., the crank- 
angle sensor as a rotational frequency sensor which detects the rotational frequency n of an engine 2, 
and has formed the cam angle sensor 98 which detects a cam angle. 

[0021] Said accelerator sensor 90 is a potentiometer which a traveling contact rotates by treading in of 
an accelerator pedal 46, and outputs the voltage according to the amount f of treading in of an 
accelerator pedal 46. Said throttle sensor 92 is a potentiometer which a traveling contact rotates with a 
throttle valve 44, and outputs the voltage according to the throttle opening s. Said temperature sensor 94 
is a thermistor from which resistance changes according to temperature. 

[0022] Said crank angle sensor 96 is formed in the other end of the 1st cam shaft 14. Although the crank 
angle sensor 96 detects the angle of rotation and rotational frequency of the 1st cam shaft 14, since the 
phase is being fixed, the 1st cam shaft 14 and a crankshaft 12 will also detect the angle of rotation and 
rotational frequency (namely, the engine rotational frequency n) of a crankshaft 12. Said cam angle 
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sensor 98 is formed in the other end of the 2nd cam shaft 16. The cam angle sensor 98 detects the angle 
of rotation and rotational frequency of the 2nd cam shaft 16. These crank angle sensor 96 and the cam 
angle sensor 98 are rotary encoders, and generate a pulse signal for every fixed angle of rotation. 
[0023] Said electro-magnetic valve 68, throttle actuator 84, electromagnetic clutch 86, and each sensors 
90-98 are connected to the control means 100. 

[0024] Said control means 100 has the phase contrast detection means 102, the cam angle sensor 
malfunction detection means 104, the crank angle sensor malfunction detection means 106, the aim 
phase contrast setting means 108, the aim throttle opening setting means 110, the throttle actuator 
control means 1 12, and the electro-magnetic valve control means 1 14, as shown in drawing 9 . 
[0025] Said phase contrast detection means 102 detects phase contrast from gap **T of the signal of the 
period T of the detecting signal of the crank angle sensor 96, the detecting signal of the crank angle 
sensor 96, and the detecting signal of the cam angle sensor 98, as shown in drawing 10 . When the 
detecting signal of the cam angle sensor 98 is not inputted once while N time input of the detecting 
signal of the crank angle sensor 96 is carried out as said cam angle sensor malfunction detection means 
104 is shown in drawin g 1 1 , it judges with the cam angle sensor 98 being unusual. When the detecting 
signal of the crank angle sensor 96 is not inputted once while N time input of the detecting signal of the 
cam angle sensor 98 is carried out as said crank angle sensor malfunction detection means 106 is shown 
in drawing 12 , it judges with the crank angle sensor 96 being unusual. 

[0026] Said aim phase contrast setting means 108 sets up aim phase contrast according to the detecting 
signal (that is, the amount f of treading in of an accelerator pedal 46) from the accelerator sensor 90, as 
shown in drawing 13 . Said aim throttle opening setting means 1 10 sets up aim throttle opening 
according to the amount f of treading in and phase contrast of an accelerator pedal 46, as shown in 
drawing 14 . Although phase contrast is undetectable at the time of the abnormalities in cam angle 
sensor 98, or the abnormalities in crank angle sensor 96, aim throttle opening is set up controlling the 
electro-magnetic valve 68 that phase contrast should be made 0 times by opening control, and using 
phase contrast as 0 times. 

[0027] Said throttle actuator control means 1 12 controls the throttle actuator 84 so that the throttle 
opening detected by the throttle sensor 92 turns into aim throttle opening. Said electro-magnetic valve 
control means 1 14 sets control duty to 0 so that phase contrast may become 0 times at the time of the 
cam angle sensor 98 malfunction detection by the cam angle sensor malfunction detection means 104, or 
the crank angle sensor 96 malfunction detection by the crank angle sensor malfunction detection means 
106 (opening control). Moreover, in other than the time of abnormalities, the control duty to an electro- 
magnetic valve 68 is controlled so that phase contrast turns into aim phase contrast (feedback control). 
[0028] Moreover, in addition to said each means 102-1 14, the control means 100 has established the 
accelerator sensor malfunction detection means 116, the throttle sensor malfunction detection means 
118, and the throttle actuator malfunction detection means 120, as shown in drawing 9 . 
[0029] When said accelerator sensor malfunction detection means 1 16 has the voltage which the 
accelerator sensor 90 outputs outside a normal range, it judges with the accelerator sensor 90 being 
unusual. When said throttle sensor malfunction detection means 1 18 has the voltage which the throttle 
sensor 92 outputs outside a normal range, it judges with the throttle sensor 92 being unusual, said 
throttle actuator malfunction detection means 120 has the unusual throttle actuator 84, when the 
condition that the absolute value of a difference with as actual nevertheless the throttle opening the 
accelerator sensor 90 and whose throttle sensor 92 are not unusual as aim throttle opening is beyond a 
predetermined value continues beyond predetermined time — it judges. 

[0030] A control means 100 controls the phase contrast adjustable means 56 according to the amount f 
of treading in detected by the accelerator sensor 90, and changes phase contrast. Moreover, a control 
means 100 controls the throttle actuator 84 according to the amount f of treading in and phase contrast of 
an accelerator pedal 46, and opens and closes a throttle valve 44. 

[0031] Thereby, a control means 100 controls the inhalation air content of an engine 2 by the phase 
contrast which changes with phase contrast adjustable means 58, and the throttle valve 44 which are 
opened and closed by the throttle actuator 84. Moreover, a control means 100 intercepts the driving 
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force of the throttle actuator 84 transmitted to a throttle valve 44 at the time of the abnormalities of 
closing motion of the throttle valve 44 by the throttle actuator 84 with an electromagnetic clutch 86, and 
performs the failsafe which opens and closes a throttle valve 44 with an accelerator pedal 46. 
[0032] The control unit 54 of this engine 2 is controlled by the control means 100 that phase contrast 
should be made 0 times with the phase contrast adjustable means 58, when the failsafe which opens and 
closes a throttle valve 44 with an accelerator pedal 46 at the time of the abnormalities of closing motion 
of the throttle valve 44 by the throttle actuator 84 is being performed. 
[0033] Next, an operation is explained. 

[0034] The control means 100 of the control unit 54 of an engine 2 will judge whether the cam angle 
sensor 98 is unusual with the cam angle sensor malfunction detection means 104, if a program starts as 
shown in drawing 15 (200) (202). When this decision (202) is NO, it judges whether the crank angle 
sensor 96 is unusual with the crank angle sensor malfunction detection means 106 (204). 
[0035] When said decision (202) is YES, and when said decision (204) is YES, control duty is set to 0 
(216) so that phase contrast may be made into 0 times, and the end (218) of the program is carried out. 
[0036] When said decision (204) is NO, aim phase contrast is computed with the aim phase contrast 
setting means 108 from the table search values of the aim phase contrast table by the amount f of 
treading in of an accelerator pedal 46 (206). With the phase contrast detection means 102, phase contrast 
between cam shafts is computed by formula =Kx**T/T from gap **T of a detecting signal, a period T, 
and a constant K (208), and phase contrast judges whether it is under aim phase contrast (phase contrast 
< aim phase contrast) (210). 

[0037] When decision (210) is NO, by the electro-magnetic valve control means 114, control duty of an 
electro-magnetic valve 68 is decreased (212), and the end (218) of the program is carried out. When 
decision (210) is YES, the control duty of an electro-magnetic valve 68 is made to increase (214), and 
the end (218) of the program is carried out. 

[0038] Moreover, the control means 100 of the control unit 54 of an engine 2 will judge whether the 
angle sensor 98 is unusual with the cam angle sensor malfunction detection means 104, if a program 
starts as shown in drawing 16 (300) (302). When this decision (302) is NO, it judges whether the crank 
angle sensor 96 is unusual with the crank angle sensor malfunction detection means 106 (304). 
[0039] When said decision (302) is YES, and when said decision (304) is YES, phase contrast is made 
into 0 times (306), using control duty as 0. When said decision (304) is NO, and when said phase 
contrast is made into 0 times (306), aim throttle opening is searched with the aim throttle opening setting 
means 106 from the amount f of accelerator treading in, and the aim throttle opening map of phase 
contrast (308), and it judges whether throttle opening is equal to aim throttle opening (310). When this 
decision (310) is YES, the end (318) of the program is carried out. When this decision (310) is NO, it 
judges whether throttle opening is under aim throttle opening (312). 

[0040] When this decision (312) is YES, control the throttle actuator 84 by the throttle actuator control 
means 1 12, throttle opening is made to increase (314), and the end (318) of the program is carried out. 
When this decision (312) is NO, throttle opening is decreased (316) and the end (3 1 8) of the program is 
carried out. 

[0041] By this the control unit 54 of this engine 2 Usually, control which phase contrast and throttle 
opening were made to correspond and balanced an operator's accelerator work is performed. When the 
abnormalities of the crank angle sensor 96 or the cam angle sensor 98 are detected, by making phase 
contrast into 0 times, there is no possibility of transit of a passage, i.e., affect an operator's sensation, 
also at the time of the abnormalities in the time and a sensor, it can operate an engine 2, and is usually 
advantageous practically. 

[0042] Moreover, by the control means 100, the control unit 54 of this engine 2 is performing the 
failsafe which opens and closes a throttle valve 44 with an accelerator pedal 46 at the time of the 
abnormalities of closing motion of the throttle valve 44 by the throttle actuator 84 while controlling an 
inhalation air content by the closing motion **** throttle valve 44 with the phase contrast and the 
throttle actuator 84 which change with phase contrast adjustable means 56. 

[0043] As shown in drawing 2 , the throttle actuator 84 is connected to said throttle valve 44 through an 
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electromagnetic clutch 86, and the accelerator pedal 46 is connected to it through the mechanical 
differential mechanism 88. A throttle valve 44 has the throttle actuator 84 controlled by the throttle 
opening s which the throttle sensor 92 detects to become the aim throttle opening set up with the amount 
f of treading in which the phase contrast which the phase contrast detection means 102 detects, and the 
accelerator sensor 90 detect by the control means 100. 

[0044] That a failsafe is performed by said control means 100 is the case where at least one of said the 
accelerator sensors 90, throttle sensors 92, and throttle actuators 84 is abnormalities. 
[0045] The abnormalities of the accelerator sensor 90 are judged as shown in drawing 3 . If a program 
starts (400), the voltage which the accelerator sensor 90 outputs with the accelerator sensor malfunction 
detection means 116 will judge ****** normal range outside (402). 

[0046] When this decision (402) is YES, it supposes that the accelerator sensors 90 are abnormalities 
(404), and the end (408) of the program is carried out. When this decision (402) is NO, the accelerator 
sensor 90 presupposes that it is not unusual (406), and the end (408) of the program is carried out. 
[0047] The abnormalities of the throttle sensor 92 are judged as shown in drawing 4 . If a program starts 
(500), the voltage which the throttle sensor 92 outputs with the throttle sensor malfunction detection 
means 118 will judge ****** normal range outside (502). 

[0048] When this decision (502) is YES, it supposes that the throttle sensors 92 are abnormalities (504), 
and the end (508) of the program is carried out. When this decision (502) is NO, the throttle sensor 92 
presupposes that it is not unusual (506), and the end (508) of the program is carried out. 
[0049] The abnormalities of the throttle actuator 84 are judged as shown in drawing 5 . If a program 
starts (600), the accelerator sensor 90 will judge whether they are abnormalities (602). This judgment 
(602) is made as shown in said drawing 3 . 

[0050] When this decision (602) is YES, the end (612) of the program is carried out. When this decision 
(602) is NO, the throttle sensor 92 judges whether they are abnormalities (604). This judgment (604) is 
made as shown in said drawing 4 . 

[0051] When this decision (604) is YES, the end (612) of the program is carried out. When this decision 
(604) is NO, it judges whether the condition that the absolute value of the difference of aim throttle 
opening and actual throttle opening was beyond a predetermined value continued beyond predetermined 
time (606). 

[0052] When this decision (606) is YES, it supposes that the throttle actuators 84 are abnormalities 
(608), and the end (612) of the program is carried out. When this decision (606) is NO, the throttle 
actuator 84 presupposes that it is not unusual (608), and the end (612) of the program is carried out. 
[0053] When at least one of the accelerator sensor 90, the throttle sensor 92, and the throttle actuators 84 
is abnormalities, abnormalities are produced in closing motion of the throttle valve 44 by the throttle 
actuator 84. 

[0054] For this reason, when at least one of the accelerator sensor 90, the throttle sensor 92, and the 
throttle actuators 84 is abnormalities, the control unit 54 of an engine 2 intercepts the driving force of 
the throttle actuator 84 transmitted to a throttle valve 44 with an electromagnetic clutch 86, and is 
performing the failsafe which opens and closes a throttle valve 44 with an accelerator pedal 46. 
[0055] The control unit 54 of this engine 2 is controlled by the control means 100 that phase contrast 
should be made 0 times with the phase contrast adjustable means 56, when the failsafe which opens and 
closes a throttle valve 44 with an accelerator pedal 46 at the time of the abnormalities of closing motion 
of the throttle valve 44 by the throttle actuator 84 is being performed. 

[0056] The control means 100 of the control unit 54 of an engine 2 will judge whether the failsafe which 
opens and closes a throttle valve 44 with an accelerator pedal 46 at the time of the abnormalities of 
closing motion of the throttle valve 44 by the throttle actuator 84 is performed, if a program starts as 
shown in drawing 1 (700) (702). 

[0057] when this decision (702) is NO, while controlling an electro-magnetic valve 68 by the electro- 
magnetic valve control means 1 14 and changing phase contrast, the throttle actuator 84 is controlled by 
the throttle actuator control means 1 12, and throttle opening is changed - usually — control (704) - 
carrying out - a program - and (708) it carries out. 
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[0058] When this decision (702) is YES, by setting aim phase contrast to 0 (706) with the aim phase 
contrast setting means 108, it controls by the phase contrast adjustable means 56 that phase contrast 
should be made 0 times which is the minimum value, and the end (708) of the program is carried out 
with it. 

[0059] Thus, the control unit 54 of this engine 2 is controlled by the control means 100 that phase 

contrast should be made 0 times with the phase contrast adjustable means 56, when the failsafe which 

opens and closes a throttle valve 44 with an accelerator pedal 46 at the time of the abnormalities of 

closing motion of the throttle valve 44 by the throttle actuator 84 is being performed. 

[0060] Thereby, even if the control unit 54 of this engine 2 releases and operates an accelerator pedal 46 

and closes a throttle valve 44, it can secure an inhalation air content required for idle operation. 

Moreover, when the failsafe is being performed, since phase contrast is 0 times, it becomes control of 

the inhalation air content by the throttle valve 44, and an engine 2 can be operated like usual. 

[0061] For this reason, also when the control unit 54 of this engine 2 has opened and closed the throttle 

valve 44 with the accelerator pedal 46 at the time of the abnormalities of closing motion of the throttle 

valve 44 by the throttle actuator 84, it can continue without causing trouble to operation of an engine 2, 

and it can be moved to the location which can recondition vehicles. 

[0062] 

[Effect of the Invention] Thus, when the failsafe which opens and closes a throttle valve with an 
accelerator pedal at the time of the abnormalities of closing motion of the throttle valve by the throttle 
actuator is being performed, the control unit of the engine of this invention can secure an inhalation air 
content required for idle operation, even if it releases and operates an accelerator pedal and closes a 
throttle valve by controlling that phase contrast should be made 0 times with a phase contrast adjustable 
means. Moreover, when the failsafe is being performed, since phase contrast is 0 times, it becomes 
control of the inhalation air content by the throttle valve, and an engine can be operated like usual. 
[0063] For this reason, also when the throttle valve is opened and closed with the accelerator pedal at the 
time of the abnormalities of closing motion of the throttle valve by the throttle actuator, the control unit 
of the engine of this invention can continue operation of an engine, and can be made to move it to the 
location which can recondition vehicles. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart in the failsafe of the control unit of the engine in which the example of this 
invention is shown. 

[Drawing 2] It is the block diagram of throttle-valve control. 

[Drawing 3] It is the flow chart of accelerator sensor malfunction detection. 

[Drawing 4] It is the flow chart of throttle sensor malfunction detection. 

[Drawing 5] It is the flow chart of throttle actuator malfunction detection. 

[Drawing 6] It is the block diagram of an engine control unit. 

[Drawing 7] It is the plan of a cam shaft. 

[Drawing 8] It is the cross section of a phase contrast adjustable means. 

[Drawing 9] It is the block diagram of an engine control unit. 

[Drawing 10] It is the timing diagram of phase contrast detection. 

[Drawing 11] It is the timing diagram of cam angle sensor malfunction detection. 

[Drawing 12] It is the timing diagram of crank angle sensor malfunction detection. 

[Drawing 13] It is drawing showing an aim phase contrast table. 

[Drawing 14] It is drawing showing an aim throttle opening map. 

[Drawing 15] It is the flow chart which shows control of an electro-magnetic valve. 

[Drawing 16] It is the flow chart which shows control of a throttle actuator. 

[Description of Notations] 

2 Engine 

4 1st Inlet Valve 

6 2nd Inlet Valve 

14 1st Cam Shaft 

16 2nd Cam Shaft 

44 Throttle Valve 

46 Accelerator Pedal 

54 Control Unit 

56 Phase Contrast Adjustable Means 

84 Throttle Actuator 

88 Mechanical Differential Mechanism 

90 Accelerator Sensor 

92 Throttle Sensor 

94 Temperature Sensor 

96 Crank Angle Sensor 

98 Cam Angle Sensor 

100 Control Means 

102 Phase Contrast Detection Means 

104 Cam Angle Sensor Malfunction Detection Means 
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116 Crank Angle Sensor Malfunction Detection Means 

108 Aim Phase Contrast Setting Means 

1 10 Aim Throttle Opening Setting Means 

1 12 Throttle Actuator Control Means 

114 Electro-magnetic Valve Control Means 

116 Accelerator Sensor Malfunction Detection Means 

118 Throttle Sensor Malfunction Detection Means 

120 Throttle Actuator Malfunction Detection Means 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart in the failsafe of the control unit of the engine in which the example of this 
invention is shown. 

[Drawing 2] It is the block diagram of throttle-valve control. 

[Drawing 3] It is the flow chart of accelerator sensor malfunction detection. 

[Drawing 4] It is the flow chart of throttle sensor malfunction detection. 

[Drawing 5] It is the flow chart of throttle actuator malfunction detection. 

[Drawing 6] It is the block diagram of an engine control unit. 

[Drawing 7] It is the plan of a cam shaft. 

[Drawing 8] It is the cross section of a phase contrast adjustable means. 

[Drawing 9] It is the block diagram of an engine control unit. 

[Drawing 10] It is the timing diagram of phase contrast detection. 

[Drawing 11] It is the timing diagram of cam angle sensor malfunction detection. 

[Drawing 12] It is the timing diagram of crank angle sensor malfunction detection. 

[Drawing 13] It is drawing showing an aim phase contrast table. 

[Drawing 14] It is drawing showing an aim throttle opening map. 

[Drawing 15] It is the flow chart which shows control of an electro-magnetic valve. 

[Drawing 16] It is the flow chart which shows control of a throttle actuator. 

[Description of Notations] 

2 Engine 

4 1st Inlet Valve 

6 2nd Inlet Valve 

14 1st Cam Shaft 

16 2nd Cam Shaft 

44 Throttle Valve 

46 Accelerator Pedal 

54 Control Unit 

56 Phase Contrast Adjustable Means 

84 Throttle Actuator 

88 Mechanical Differential Mechanism 

90 Accelerator Sensor 

92 Throttle Sensor 

94 Temperature Sensor 

96 Crank Angle Sensor 

98 Cam Angle Sensor 

100 Control Means 

102 Phase Contrast Detection Means 

104 Cam Angle Sensor Malfunction Detection Means 
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116 Crank Angle Sensor Malfunction Detection Means 

108 Aim Phase Contrast Setting Means 

110 Aim Throttle Opening Setting Means 

112 Throttle Actuator Control Means 

1 14 Electro-magnetic Valve Control Means 

116 Accelerator Sensor Malfunction Detection Means 

118 Throttle Sensor Malfunction Detection Means 

120 Throttle Actuator Malfunction Detection Means 
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